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The t h i r d  spacecraft  i n  a j o i n t  I tal ian-United 

S t a t e s  cooperative space program i s  scheduled t o  be launched 

by a four-stage Scout rocket from an I t a l i a n  platform i n  

t he  Indian Ocean th ree  miles off the  coast  of Kenya, Africa, 

no earlier than Apri l  24. 

Called San Marco-f, the  360-pound (164 Kilogram) 

s c i e n t i f i c  spacecraft ,  b u i l t  i n  I t a l y ,  c a r r i e s  th ree  specia l ly-  

designed icstruments -- one I t a l i a n  and two U . S .  -- t o  
- - 

study the  environment of the  upper atmosphere i n  the  equa- 

t o r i a l  region. 

The o r b i t  planned f o r  San Marc3-C i s  equator ia l ,  inc l ined  

only th ree  degrees, with an apogee of about 500 s t a t u t e  miles 

(800 Kilometers), and a perigee of 130 s t a t u t e  miles (214 Km). 

It w i l l  c i r c l e  t he  Earth once every 95 minutes. The launch- 

ing w i l l  be conducted ,by an I t a l i a n  crew. 
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The San Marco program i s  J o i n t l y  managed by t h e  C e n t r o  

R i c e r c h e  A e r o s p a z i a l i  d e l l v  U n i v e r s i t a  D e g l i  S t u d i  d i  Roma 

(Aerospace  Resea rch  C e n t e r  of t h e  U n i v e r s i t y  of  Rome)--CRA-- 

of I t a l y  and  t h e  N a t i o n a l  A e r o n a u t i c s  and  Space A d m i n i s t r a t i o n ' s  

Goddard Space F l i g h t  C e n t e r ,  G r e e n b e l t ,  MD. 

Under t e rms  of  t h e  agreement  s i g n e d  i n  Nov. 1967 ,  

r e s p o n s i b i l i t i e s  f o r  t h e  program were d i v i d e d  as f o l l o w s :  

I t a l y  d e s i g n e d  and b u i l t  t h e  s p a c e c r a f t ,  i n t e g r a t e d  f l i g h t  

e x p e r i m e n t s  and  w i l l  conduct  l a u n c h  o p e r a t i o n s .  The U.S,, 

under  t h e  ag reemen t ,  h a s  p r o v i d e d  t h e  Scout  l a u n c h  r o c k e t ,  

two e x p e r i m e n t s ,  t e c h n i c a l  c o n s u l t a t i o n ,  l aunch  crew t r a i n -  

i n g .  Both c o u n t r i e s v  f a c i l i t i e s  a r e  i n v o l v e d  i n  s p a c e c r a f t  

t r a c k i n g  and  d a t a  a c q u i s i t i o n ,  

The f i r s t  phase  of t h e  program--under an  agreement  signed 

May 1962-- involved t r a i n i n g  I t a l i a n  e n g i n e e r s  and t e c h n i c i a n s  

a t  t l i e  NASA Wallops S t a t i o n ,  V A ,  A s e r i e s  of sound ing  r o c k e t  

l a u n c h i n g s  p r e c e d e d  t h e  f i r s t  San Marco l a u n c h  from Wallops 

Dc?. 1 5 ,  1964 .  Meanwhile,  t h e  San Marco p l a t f o r m  was b u i l t  

and  San Marco 2 was l aunched  by an I t a l i a n  crew u s i n g  a  NASA- 

p r o v i d e d  Scou t  r o c k e t  A p r i l  26, 1 9 6 7 -  Both s a t e l l i t e s  p r o v i d e d  

e x c e l l e n t  d a t a  r e l a t i n g  t o  a t m o s p h e r i c  d e n s i t i e s  i n  t h e  d p p e r  

a tmosphere .  
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Sara Marco-C w i l l  be the  t h i r d  s a t e l l i t e  lamehied from 

t he  S a n  Mareo platform, The second s a t e l l i t e ,  t h e  U , E ,  

Explorer 42 ( t h e  Small Astronomy Sa te l l i t e -A) ,  w a s  success fu i ly  

launched i n t o  o r b i t ,  by an I t a l i a n  crew, on Dee. 1 2 ,  1970, the 

f i s s t  U.S. sa tePlLte  t o  be launekned by a fo re ign  C C I W ~ P : ~ .  

The launch f a c i l i t y ,  e a l l e d  San Mareo, i s  a lar3ge 

p la t form of a type developed by t h e  U.S. Armed Porees 2s  an 

ocean dock. A second smal ler  platform e a l l e d  the  S m t a  Rita 

which Hooks l i k e  a "Texas Tower" off-shore c i l  d r i l l i n g  rlg, 

i s  loca ted  about 580 yards from the  Sari Mareo platform, It 

contains  t h e  con t ro l  and opera t ions  cen te r ,  range equipment 

and t e s t  rooms. The two platforms a r e  connected by  undele:qater 

cab les .  

The primary seientif'ie ob jec t ives  of San Mareo-C are t o  

ob ta in  atmospheric drhg, dens i ty ,  n e u t r a l  composition and 

t e r n p e ~ a t w e  d a t a  on the  tapper atmospkmere. 

Three d i s t i n c t  instruments  a r e  carp ied  by t h e  satellite, 

t h e  primasy one b u i l t  by t h e  I t a l i a n  engineers  and two 
- 

a d d i t i o n a l  instruments  provided by the  Uniked States, In fa r -  

mation obtained from these  should enable s e i e n t i s k s  to mdey-- 

s t and  b e t t e r  the  complex meehanisns a f f e c t i n g  t h e  upper atno- 

sphere and develop a mope a e e w a t e  model of the  upper  atmosphere, 



Much remains  t o  be  l e a r n e d  about  t h e  E a r t h ' s  upper  

atmosphere.  It i s  a r e g i o n  where v a r i o u s  t y p e s  o f  p a r t i c l e s ,  

such as n e u t r a l  atoms and molecu les ,  i o n s ,  f r e e  r a d i c a l s  and 

e l e c t r o n s ,  i n t e r a c t  w i t h  each  o t h e r .  S o l a r  h e a t i n g  and other 

phenomena such as e l e c t r o m a g n e t i c  d i s t u r b a n c e s ,  c r e a t e  ehernicai 

r e a c t i o n s  under  c o n d i t i o n s  t h a t  a r e  d i f f i c u l t ,  i f  n o t  impos- 

s i b l e ,  t o  reproduce  i n  a  t e r r e s t r i a l  l a b o r a t o r y .  

The adven t  o f  s a t e l l i t e s  h a s  e n a b l e d  s c i e n t i s t s  t c  carr:,- 

o u t  a n  i n t e n s i v e  and s y s t e m a t i c  program of d i r e c t  a t r r .os~ner4c:  

s t u d i e s  n o t  p o s s i b l e  e a r l i e r .  While t h e s e  s t u d i e s  have areatllr 

broadened o u r  u n d e r s t a n d i n g  o f  a tmospher ic  b e h a v i o r  and com- 

p o s i t i o n ,  t h e y  have  a l s o  p o i n t e d  t o  l i t t l e - u n d e r s t o o d  changes 

which a r e  o c c u r r i n g ,  pe rhaps  as a  r e s u l t  o f  a tmospher ic  tidal 

motions  and g r a v i t y  waves. 

Once i n  i t s  e q u a t o r i a l  o r b i t ,  San Marco-C w i l l  b e  

t r a c k e d  and d a t a  a c q u i r e d  b y  two key s t a t i o n s ,  one Italian and 

one U. S. The I t a l i a n  s t a t i o n  c a l l e d  Mobile  I t a l i a n  Tele1,metry 

S t a t i o n  (MITS) i s  l o c a t e d  i n  Kenya a t  t h e  San Marco Base Canp, 

I t s  job  w i l l  be  t o  s e r v e  t h e  pr imary  s t a t i o n  f o r  s p a c e c r a f t  

c o n t r o l  and d a t a  a c q u i s i t i o n .  

The U.S. s t a t i o n ,  l o c a t e d  n e a r  Q u i t o ,  Ecuador,  w i l l  a c q u i r e  

d a t a  and s e r v e  a s  a backup t o  t h e  ]!TITS f o r  s p a c e c r a r t  c o n t r o l ,  

It i s  one of t h e  s t a t i o n s  o f  t h e  NASA-operated Space T r a c k i n g  

and Data  A c q u i s i t i o n  Network (STADAN). A t h i r d  s t a t i o n  t o  b e  

used f o r  a d d i t i o n a l  t r a c k l - n g  s u p p o r t  i s  t h e  French N,ztlor:a L Center1  

f o r  Space S t u d i e s  (CNES)  a t  Kourou, i n  French Guiana ,  

-more- 
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A f t e r  e v a l u a t i o n  b y  t h e  p r i n c i p a l  i n v e s t i g a t o r s ,  the 

s c i e n t i f i c  r e s u l t s  from San Marco-C, w i l l  be d e p o s i t e d  in 

t h e  N a t i o n a l  Space S c i e n c e  Data  C e n t e r ,  G r e e n b e l t ,  MD, f o p  

use  b y  t h e  workd s c i e n t i f i c  community. 

San Marco-C was b u i l t  under a u s p i c e s  o f  t h e  CRA in 

Rome. The Scout  l aunch  r o c k e t  i s  managed f o r  NASA by  the 

Langley Research  C e n t e r ,  H a m ~ t o n ,  VA. The r o c k e t  i s  b u i l t  

by ~ing-Temco-Vought , Aerospace Corp . , D a l l a s .  
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The San Marco program i s  j o i n t l y  managed by t h e  Centro 

R ice r  Ae rospaz i a l i  d e l l 1  U n i v e r s i t a  Degl i  S t u d i  d i  Roma (Aero- 

space  Research Center  of  t h e  Un ive r s i t y  of  Rome)--CRA--of I t a l y  

and t h e  Na t iona l  Aeronaut ics  and Space A d m i n i s t r a t i o n t s  Goddard 

Space F l i g h t  Center ,  Greenbe l t ,  MD. 

Under terms of t h e  l a t e s t  agreement s igned  i n  May 1969, 

r e s p o n s i b i l i t i e s  f o r  t h e  program were d iv ided  a s  fo l l ows :  

I t a l y  designed and b u i l t  t h e  s p a c e c r a f t ,  and conducts l a u n c h  

o p e r a t i o n s .  The U.S., under t h e  agreement, p rov ides  t h e  Scout 

launch r o c k e t ,  two exper iments ,  t e c h n i c a l  c o n s u l t a t i o n ,  launch 

crew t r a i n i n g ,  and s p a c e c r a f t  t r a c k i n g  and d a t a  a c q u i s i t i o n ,  

The f i r s t  phase of t h e  program--under an agreeme:nt s igned  

May 1962--involved t r a i n i n g  I t a l i a n  eng ineers  and t e c h n i c i a n s  

a t  t h e  NASA Wallops S t a t i o n ,  VA. A s e r i e s  of  sounding rocke t  

l aunchings  preceded t h e  f i r s t  San Marco launch from Wallops Dee, 

15,  1 9 6 4 .  Meanwhile, t h e  San Marco p l a t fo rm was b u i l t  and San 

Marco 2 was launched by an I t a l i a n  crew us ing  a  NASA-provided 

Scout rocke t  A p r i l  26, 1 9 6 7 .  Both s a t e l l i t e s  provided e x c e l l e n t  

d a t a  r e l a t i n g  t o  atmospheric d e n s i t i e s  i n  t h e  upper atmosphere,  
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San Marco-C w i l l  be  t h e  t h i r d  s a t e l l i t e  l aunched  from 

t h e  San Marco p l a t f o r m .  The second s a t e l l i t e ,  t h e  U . S .  E x p l o r e r  

42 ( t h e  Smal l  Astronomy S a t e l l i t e - A ) ,  was s u c c e s s f u l l y  l aunched  

i n t o  o r b i t ,  by a n  I t a l i a n  crew, on Dec. 1 2 ,  1970.  

The l a u n c h  f a c i l i t y ,  c a l l e d  San Marco, i s  a l a r g e  p l a t f o r m  

deve loped  by t h e  U.S. Armed F o r c e s  as a n  ocean  dock.  A second 

s m a l l e r  p l a t f o r m  c a l l e d  t h e  S a n t a  R i t a  which l o o k s  l i k e  a  "Texas 

Tower" o f f - s h o r e  o i l  d r i l l i n g  r i g ,  i s  l o c a t e d  abou t  5 0 0  y a r d s  

f rom t h e  San Marco p l a t f o r m .  It c o n t a i n s  t h e  c o n t r o l -  and o p e r a t i o n s  

c e n t e r ,  r a n g e  equipment  and t e s t  rooms. The two p l a t f o r m s  a r e  

connec ted  by underwa te r  c a b l e s .  

The p r imary  s c i e n t i f i c  o b j e c t i v e s  o f  San Marco-C a r e  t o  

o b t a i n  a t m o s p h e r i c  d r a g ,  d e n s i t y ,  n e u t r e l  c o m p o s i t i o n  and tern- 

p e r a t u r e  d a t a  on t h e  u p p e r  a tmosphere .  

Three  d i s t i n c t  i n s t r u m e n t s  a r e  c a r r i e d  by t h e  s a t e l l i t e ,  

t h e  p r imary  one  b u i l t  by t h e  I t a l i a n  e n g i n e e r s  and two a d d i t i o n a l  

i n s t r u m e n t s  p r o v i d e d  by t h e  U n i t e d  S t a t e s .  I n f o r m a t i o n  o b t a i n e d  

f rom t h e s e  s h o u l d  e n a b l e  s c i e n t i s t s  t o  u n d e r s t a n d  b e t t e r  t h e  

complex mechanisms a f f e c t i n g  t h e  upper  a tmosphere  and deve lop  a 

more a c c u r a t e  model of  t h e  u p p e r  a tmosphere .  



Much remains t o  be l e a r n e d  about  t h e  E a r t h ' s  upper 

atmosphere.  It i s  a  r e g i o n  where v a r i o u s  t y p e s  of p a r t i c l e s ,  

such a s  n e u t r a l  atoms and molecu les ,  i o n s ,  f r e e  r a d i c a l s  and 

e l e c t r o n s ,  i n t e r a c t  w i t h  each o t h e r .  S o l a r  h e a t i n g  and o t h e r  

phenomena such a s  e l e c t romagne t i c  d i s t u r b a n c e s ,  c r e a t e  chemical  

r e a c t i o n s  under c o n d i t i o n s  t h a t  a r e  d i f f i c u l t ,  i f  n o t  imposs ib l e ,  

t o  reproduce  i n  a  t e r r e s t r i a l  l a b o r a t o r y .  

The advent  of s a t e l l i t e s  has  enab l e  s c i e n t i s t s  t o  c a r r y  

ou t  an  i n t e n s i v e  and s y s t e m a t i c  program of d i r e c t  a tmospher ic  

s t u d i e s  no t  p o s s i b l e  e a r l i e r .  While t h e s e  s t u d i e s  have g r e a t l y  

broadened ou r  unde r s t and ing  o f  a tmospher ic  behav io r  and composi t ion ,  

t h e y  have a l s o  p o i n t e d  t o  l i t t l e - u n d e r s t o o d  changes which a r e  

o c c u r r i n g ,  perhaps  a s  a  r e s u l t  o f  a tmospher ic  t i d a l  mot ions ,  and 

g r a v i t y  waves. 

Once i n  i t s  e q u a t o r i a l  o r b i t ,  San Marco-C w i l l  be 

t r a c k e d  and d a t a  a c q u i r e d  by two key s t a t i o n s ,  one I t a l i a n  and 

one U.S. The I t a l i a n  s t a t i o n  c a l l e d  Mobile I t a l i a n  Telemetry  

S t a t i o n  (MITS) i s  l o c a t e d  i n  Kenya a t  t h e  San Marco Base Camp. 

I t s  job  w i l l  be t o  s e r v e  t h e  pr imary s t a t i o n  f o r  s p a c e c r a f t  

c o n t r o l  and d a t a  a c q u i s i t i o n .  

The U . S . l s t a t i o n ,  l o c a t e d  n e a r  Q u i t o ,  Ecuador, will a c q u i r e  

d a t a  and s e r v e  a s  a backup t o  t h e  MITS f o r  s p a c e c r a f t  c o n t r o l ,  

It i s  one o f  t h e  s t a t i o n s  of  t h e  NASA-operated Space Tracking 

and Data A c q u i s i t i o n  Network (STADAN). A t h i r d  s t a t i o n  may be 

used f o r  a d d i t i o n a l  t r a c k i n g  s u p p o r t .  It i s  o p e r a t e d  by France  

a t  Kourou, i n  French Guiana. 
-more- 
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A f t e r  e v a l u a t i o n  by t h e  p r i n c i p a l  i n v e s t i g a t o r s ,  the 

s c i e n t i f i c  r e s u l t s  from San Marco-C, w i l l  be depos i t ed  i n  

t h e  Na t iona l  Space Science Data Center ,  Greenbe l t ,  ME, f o r  use  

by t h e  world s c i e n t i f i c  community. 

San Marco-C was b u i l t  under ausp i ce s  of t h e  CRA i n  

Rome. The Scout launch rocke t  i s  managed f o r  NASA b y  the 

Langley Research Center ,  Hampton, VA. The rocke t  i s  built b y  

Ling-Temco-Vought, Aerospace Corp., D a l l a s .  

(END OF GENERAL RELEASE: BACKGROUND INFORMATION FOL~LOWS) 



San Marco Range Location 



THE SAN MARC0 SPACECRAFT 

The 360-pound, Italian-built San Marco-C spacecraft i s  a 
30-inch-diameter sphere with four 19-inch antennas for command 
and telemetry transmissions protruding from its top. It is quite 
similar in construction to San Marcos I and 11. 

The spacecraft is unique in that the payload configuration 
consists of two masses separated by triaxial drag balance. 
One of these--the inner mass, containing all of the instrurnenta- 
tion, is heavier than the lighter, outer shell. The two Rasses 
are connected by triaxial flexing members. 

When the spacecraft moves in orbit around the Earth, the 
outer sphere encounters the thin upper atmosphere and is retarded 
by this drag slightly. The heavier inner masses, however, 
continue moving unaffected by the drag working on the outer 
shell except for the forces transmittea by the llexible connec- 
tions. This causes the distances between the outer shell and 
the "floating" inner core to change, depending on the amount of 
drag experienced. 

Similar changes take place in the three flexible arms that 
connect the core and the shell. The precise degree of move- 
ment--actually the atmospheric drag--is measured by sensing 
devices and transmitted to ground stations on command by means of 
telemetry. A pneumatic caging system protects the drag balance 
mechanisms from excess loads during handling and launch. 

The sensors for direct measurements of the neutral atmo- 
sphere are mounted 180 degrees apart on the middle inner structure 
of the spacecraft. 

The spacecraft has a passive thermal control system to main- 
tain a safe temperature ranging from about 32 degrees F to about 
100 degrees F. Unlike earlier San Marco spacecraft, San Marco-C 
employs an attitude control system, a spin rate control system and 
solar panels mounted equatorially on the inner structure, 



INSTRUMENTATION 

Data obtained from the three especially designed instruments 
on San Marco-C should greatly enhance man's knowledge of the 
upper atmosphere and the dynamic changes which occur there as 
a result of seasonal, solar, magnetic and other effects. 

The Drag Balance 

This balance, an integral part of the satellite, was 
provided by the CRA. It will continue the drag force balance 
investigation carried by the first two San Marco spacecraft, 
Its operating technique is described on page 4, 

Because of the sensitivity of the balance, precise measure- 
ments of short-period variations--such as daily density variations-- 
can be obtained.. Such measurements made in conjunction with 
the direct measurements, will help to determine the molecular 
temperature of the upper atmosphere and to determine molecular 
weights . 

A critical factor in .successful operation of the drag 
balance is that a stabilized spin rate of six rpm must be 
maintained. It will use three telemetry data channels. 

Omegatron 

This instrument provided by the NASA Goddard Space Flight 
Center and the University of Michigan, will make direct 
measurements of the temperature and distribution of molecular 
nitrogen in the path of the spacecraft orbit. 

This unique 32-pound (15 kilograms) device operates 
on a principle similar to that of a cyclotron. It is auto- 
matically tuned to measure molecular nitrogen using sensor 
elements enclosed in a spherical chamber with a center line 
located in the equatorial plane of the satellite. 

The motion of the chamber during satellite roll results 
in a variation of pressure in the chamber permitting measurement 
of nitrogen concentration and particle energy distribution to 
be made. Changes in the output current provide signals which 
are proportional to the temperature of the gas. The omegatron 
will be operated by six different ground commands. It will 
use three telemetry channels--one of which it shares with 
satellite housekeeping data. 



Neutral Atmospheric Composition Experiment 

The Goddard-provided Neutral Atmospheric Composition 
Experiment (NACE), a mass spectrometer device, which will make 
direct measurements of the density of constituents of the 
upper atmosphere--molecular nitrogen, molecular oxygen, atomic 
oxygen, argon and helium. The information obtained will 
provide insights into the complex mechanisms controlling the 
upper atmosphere. 

The device, which weighs 32 pounds (15 kilograms) is 
similar to mass spectrometers flown on NASA Explorer satellites 
17 and 32--the Atmosphere Explorers--the first spacecraft 
devoted exclusively to the study of the neutral upper atc.osphere 

The operating principle of the NACE employs the double- 
focusing technique - it will provide nearly simultaneous 
measurement of the major components of the upper atmosphere, 
Its measurement capability is extremely precise. 

The NACE is operated by seven commands and uses three 
telemetry data channels. 

San Marco-C Experiments and Investigators 

1. Drag Balance: Professor Luigi Broglio, Principal 
Investigator, Centro Ricerche Aerospaziali (Center 
for ~ e r o s ~ a c e  ~esearch), Rome. 

2. Omegatron: Nelson W. Spenser, Principal Investigator, 
NASA Goddard Space Flight Center, Greenbelt, MD, and 
Co-investigator, George Carignan, University of Michigan, 
Ann Arbor. 

3. Neutral Atmosphere Composition Experiment (NACE): 
George P. Newton, Principal Investigator, and David T, 
Pelz, Co-investigator, NASA Goddard Space Flight Center, 



S i W  MARCO-B LAUNCH. Apri l  26, 1967 -more- 



SCOUT LAUNCH VEHICLE 

Scout i s  NASA's on ly  s o l i d  p r o p e l l a n t  l aunch  v e h i c l e  w i t h  
o r b i t a l  c a p a c i t y .  The f i r s t - d e v e l o p m e n t  Scout was launched 
J u l y  1, 1960. The SM-C m i s s i o n  i s  expec ted  t o  be t h e  73rd S c o ~ t  
l aunch .  S i n c e  t h e  Scout  was r e c e r t i f i e d  i n  1963, t h e  l a u n c h  
v e h i c l e  h a s  a t t a i n e d  a  94-per c e n t  s u c c e s s  r e c o r d .  

Scout  B i s  a  f o u r - s t a g e  s o l i d  p r o p e l l a n t  r o c k e t  sys tem,  
Scout  No. S-173 and t h e  s p a c e c r a f t  w i l l  be  s e t  on a n  i n i t i a l  
l aunch  az imuth  of  90 d e g r e e s  t o  o b t a i n  a  214x800-kilometer 
o r b i t  w i t h  2.9 d e g r e e s  i n c l i n a t i o n  and 94.8 minu tes  t o  complete 
one r e v o l u t i o n .  

The f o u r  Scout motors  -- Algol  11, C a s t o r  11, Anta res  I1 ,- 
and A l t a i r  I11 -- a r e  i n t e r l o c k e d  w i t h  t r a n s i t i o n  s e c t i o n s  t h a t  
c o n t a i n  gu idance ,  c o n t r o l ,  i g n i t i o n ,  and i n s t r u m e n t a t i o n  sys tems ,  
s e p a r a t i o n  sys tems and t h e  s p i n  motors  needed t o  s t a b i l i z e  t h e  
f o u r t h  s t a g e .  C o n t r o l  i s  ach ieved  by aerodynamic s u r f a c e s ,  
j e t  vanes  and hydrogen p e r o x i d e  j e t s .  

The l aunch  v e h i c l e  i s  approx imate ly  73 f e e t  ( 2 2 , 2 5  m e t e r s )  
l o n g  and weighs abou t  40,000 pounds (17,144 k i l o g r a m s )  a t  l i f t -  
o f f ,  

The Scout program i s  managed by NASA's Langley Zesea rch  
C e n t e r ,  Hampton, VA. The l aunch  v e h i c l e  i s  b u i l t  by LTV 
Aerospace Corp. ,  D a l l a s .  The San Marco l aunch  complex i s  
owned and o p e r a t e d  by t h e  I t a l i a n  government and t h i s  Scout  
w i l l  be launched by a n  I t a l i a n  l a u n c h  crew. 

Launch F a c i l i t y  

The San Marco l a u n c h  f a c i l i t y  i s  owned and o p e r a t e d  b y  
t h e  I t a l i a n  government.  It i s  composed of two of ' f -shore p l a t -  
forms s t a t i o n e d  i n  Formosa Bay t h r e e  m i l e s  o f f  t h e  c o a s t  o f  
Kenya 2.9 d e g r e e s  s o u t h  of t h e  Equa to r .  The l aunch  p l a t f o r m  
San Marco, i s  l o c a t e d  570 m e t e r s  from t h e  S a n t a  R i t a  p l a t f o r m  
which houses  t h e  c o n t r o l  and o p e r a t i o n s  c e n t e r  and s u p p o r t i n g  
r a n g e  equipment .  The p l a t f o r m s  a r e  connected  by submarine 
c o n t r o l  and power c a b l i n g .  



The l a u n c h  p l a t f o r m  h a s  20 s t e e l  l e g s  f i r m l y  embedded 
i n  t h e  sandy seabed  a t  l a t i t u d e  2  d e g r e e s  56 m i n u t e s  4 0  seconds  
Sou th ,  l o n g i t u d e  4 0  d e g r e e s  1 2  m i n u t e s  47 seconds  E a s t  -- 
i d e a l  f o r  e q u a t o r i a l  s p a c e  l a u n c h i n g ~ .  A 120- foo t  ( 3 6 . 5 3 - e t e r )  
s h e l t e r ,  which houses  t h e  Scout  v e h i c l e  d u r i n g  v e h i c l e  check- 
o u t  p r i o r  t o  l a u n c h ,  p r o v i d e s  a n  a i r  c o n d i t i o n e d  envi ronment  
f o r  t h e  v e h i c l e  w h i l e  on t h e  l a u n c h e r .  A l a r g e  p i t  on t h e  l a u n c h  
p l a t f o r m ,  open t o  t h e  s e a ,  w i l l  a b s o r b  t h e  r o c k e t  e x h a u s t  
of t h e  Scout  f i r s t - s t a g e  moto r .  

The S a n t a  Rita  p l a t f o r m ,  a LeTourneau o i l  d r i l l i n g  p l a t -  
form m o d i f i e d  by t h e  I t a l i a n  f i r m  Nuovo Pignone ,  c o n t a i n s  t h e  
n e r v e  c e n t e r  of  t h e  p r o j e c t ,  t h e  c o n t r o l  room, and houses  t h e  
t r a c k i n g  and i n s t r u m e n t a t i o n  r e q u i r e d  t o  l a u n c h  and t r a c k  t h e  
S c o u t .  

There  a r e  23 c a b l e s ,  l i n k i n g  t h e  San Marco l a u n c h  complex 
w i t h  i t s  s i s t e r  p l a t f o r m .  Some i d e a  of  t h e  complex i ty  of t h e  
o p e r a t i o n  can  be  g a i n e d  from t h e  f a c t  t h a t  t h e r e  a r e  more t h a n  
3,000 c o n n e c t i o n s  of  v a r i o u s  k i n d s  l i n k i n g  t h e  two p l a t f o r m s ,  
Independent  g e n e r a t o r s  a t  t h e  two l o c a t i o n s  produce  e l e c t r i c i t y  
a t  two v o l t a g e s  t o  meet t h e  r e q u i r e m e n t s  o f  t h e  s c i e n t i f i c  
equipment and t h e  h o u s i n g  and o t h e r  f a c i l i t i e s .  



DECdIUD PUP OF SAN YiRCO RANGE F A C I L I T ~  

San 1krco Platform - Scout Launch Fac i l i t y  
Sa.nta R i t a  Platform - liange and Communications Control 



LAUNCH AND ORBIT SEQUENCE OF EVENTS 

The sequence  of  e v e n t s  f rom l i f t o f f  u n t i l  t h e  s p a c e c r a f t  
i s  f u l l y  o p e r a t i o n a l  i s  as f o l l o w s :  

Launch Sequence 

Event  

L i f t o f f  

F i r s t  s t a g e  burnou t  

Second s t a g e  i g n i t i o n  

Second s t  age  b u r n o u t  

T h i r d  s t a g e  i g n i t i o n  

T h i r d  s t  age  burnou t  

T h i r d  s t a g e  s e p a r a t i o n  

F o u r t h  s t a g e  i g n i t i o n  

F o u r t h  s t a g e  burnou t  and 
o r b i t a l  i n j e c t i o n  

S p a c e c r a f t  s e p a r a t i o n  

Time ( s e c o n d s  ) 



SAN MARCO-C FACT SHEET 

Launch: From t h e  I t a l i a n  E q u a t o r i a l  Range, San Marco P l a t f o r m  
i n  I n d i a n  Ocean t h r e e  m i l e s  o f f  t h e  c o a s t  of Kenya. 

Launch Rocket:  Four-s tage  Scout  B r o c k e t ,  Number S-173C- 

O r b i t :  Apogee: 500 s t a t u t e  m i l e s .  (800 K m )  
P e r t w e e :  130 s t a t u t e  m i l e s .  (214 Km) 
P e r i o d :  95 minu tes  
I n c l i n a t i o n :  3  d e g r e e s  t o  t h e  E q u a t o r .  

S p a c e c r a f t  Weight : 360 pounds ( 1 6 4  k i l o g r a m s )  

Main S t r u c t u r e :  Sphere ,  30 i n c h e s  i n  d i a m e t e r  

Appendages: Four a n t e n n a s ,  1 9  i n c h e s  l o n g .  

Power System: 32 p a n e l s  of s o l a r  c e l l s  mounted on o u t s i d e  
of s p a c e c r a f t  s p h e r e  t o  p r o v i d e  power t o  charge  
two nickel-cadmium b a t t e r i e s  p l u s  a  s tandby 
mercur ic  ox ide  b a t t e r y .  

Communications and Data Handling System: A 10-channel ,  
p u l s e  ampl i tude  modul-ation (PAM)/frequency modula t ion  (FM)/ 
phase  modula t ion  (PMj sys tem.  System i n c l u d e s  t h r e e  subcom- 
muta ted  channe l s  and two redundant  t e l e m e t r y  t r a n s m i t t e r s ,  
T r a n s m i t t i n g  f requency  i s  136.74 MHz. Transmiss ion  i s  by command 
o n l y .  

Command System: 43 command c a p a c i t y .  

Track ing  and Data  A c q u i s i t i o n :  Mobile I t a l i a n  Telemetry  
S t a t i o n  (MITS), Kenya. Q u i t o ,  Ecuador s t a t i o n  of t h e  Goddard 
Space F l i g h t  C e n t e r ' s  Space Track ing  and Data  A c q u i s i t i o n  
Network (STADAN) w i t h  a d d i t i o n a l  t ~ a c k i n g  s u p p o r t  from t h e  
CNES s t a t i o n  a t  Kourou, French Guiana.  

O p e r a t i n g  L i f e t i m e :  More t h a n  s i x  months. 



SAN MARCO-C PROJECT OFFICIALS AND CONTRACTORS 

N a t i o n a l  A e r o n a u t i c s  and Space A d m i n i s t r a t i o n  

Program Manager John R .  H o l t z  
Deputy Program Manager Raymond M i l l e r  
Program S c i e n t i s t  D r .  Erwin R .  Schmer l ing  
Scout  Program Manager P a u l  Goozh 

NASA/Goddard Space F l i g h t  C e n t e r  

Pro  j e c t  Manager Anthony J .  Capora le  
P r o j e c t  S c i e n t i s t  George P .  Newton 
P r o j e c t  C o o r d i n a t o r  M . D . Handegard 
T r a c k i n g  and Da ta  Systems 

Manager Thomas Ryan 

NASA/Langley Resea rch  C e n t e r  

P r o j e c t  Manager Roland D .  E n g l i s h  
Head Scout  T e c h n i c a l  

Opera t  i o n s  S .  J .  A i l o r  
Head Scou t  O p e r a t i o n s  L. R .  F o s t e r  
Launch O p e r a t i o n s  C .  W .  Win te r s  

Cen t ro  R i c e r c h e  A e r o s p a z i a l  (CRA) 

P r o f .  L u i g i  B r o g l i o  D i r e c t o r  CRA 
P r o f .  C a r l o  Buongiorno P r o j e c t  C o o r d i n a t o r  
P r o f .  G i o r g i o  R a v e l l i  S p a c e c r a f t  Manager 
P r o f .  Michele  S i r i n i a n  Range Manager 




